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LIST OF ABBREVIATIONS & ACRONYMS 
 

 

ARAR   Applicable or Relevant and Appropriate Requirement 

CERCLA  Comprehensive Environmental Response, Compensation, and Liability Act 

CFR   Code of Federal Regulations 

COC  Contaminant of Concern 

Ecology Washington State Department of Ecology 

EPA   United States Environmental Protection Agency 

ESD  Explanation of Significant Differences 

FYR  Five-Year Review 

ICs  Institutional Controls 

NCP   National Oil and Hazardous Substances Pollution Contingency Plan 

NPL   National Priorities List 

O&M   Operation and Maintenance 

PRP  Potentially Responsible Party 

RAO  Remedial Action Objectives 

RI/FS  Remedial Investigation and Feasibility Study 

ROD  Record of Decision 

RPM  Remedial Project Manager 

SSC  State Superfund Contract 

TBC  To be considered 
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I. INTRODUCTION 
 

The purpose of a Five-Year Review (FYR) is to evaluate the implementation and performance of a 

remedy in order to determine if the remedy is and will continue to be protective of human health and the 

environment. The methods, findings, and conclusions of reviews are documented in five-year review 

reports such as this one. In addition, FYR reports identify issues found during the review, if any, and 

document recommendations to address them. 

 

The U.S. Environmental Protection Agency (EPA) is preparing this five-year review pursuant to the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Section 121, 

consistent with the National Contingency Plan (NCP) (40 CFR Section 300.430(f)(4)(ii)), and 

considering EPA policy.  

 

This is the fifth FYR for the Silver Mountain Mine Superfund Site (Site). The triggering action for this 

statutory review is the initiation of the remedial action in 1992.  The FYR has been prepared due to the 

fact that hazardous substances, pollutants, or contaminants remain at the site above levels that allow for 

unlimited use and unrestricted exposure (UU/UE).  

 

The Site consists of one Operable Unit (OU) that will be addressed in this FYR.   

 

The Silver Mountain Mine Superfund Site Five-Year Review was led by Jeremy Jennings of EPA. Jeff 

Newschwander of the Washington State Department of Ecology (Ecology) conducted a site inspection 

and prepared the draft FYR Report.  Mr. Newschwander also contacted the current landowner and the 

Okanogan County Auditor’s office during the review. The review began on 4/20/2017. 

 

Site Background  

 

The Site is located in Okanogan County, in north-central Washington State, about six miles northwest of 

the town of Tonasket. A site plan and vicinity map is available as Appendix A. The five-acre Site lies in 

a north-south running valley known as Horse Springs Coulee and is currently owned by RR Ranch LLC 

of Loomis, Washington. The area around the Site is generally unpopulated, is semi-arid with scrub 

vegetation, and is primarily used for cattle grazing.  

Underground, hard rock mining for silver and gold began at the Site in 1902. By 1956, the 

sporadic development of the mine produced about 2,000 feet of underground workings and 

several tailings piles in a mine dump consisting of waste and mineralized rock. A 400-ton per day 

mill was constructed in 1952, but was never used. The mill had been removed prior to the 

Superfund investigations.  

From 1980 to 1981, Precious Metals Extraction, Ltd. constructed a cyanide heap leach pile located 

north of the mill foundation and attempted to extract silver and gold from the previously mined tailings. 

The heap pile consisted of about 5,300 tons of mineralized rock in a 100-foot by 105-foot by 14-foot 

pile on top of a 20 thousandths of an inch-thick plastic liner. About 4,400 pounds of sodium cyanide 

was mixed with water and sprayed on the top of the heap pile. The cyanide-laden solution was then 

collected in a leachate collection pond located south of the heap pile.  

In July 1981, the Site was abandoned without cleanup or treatment of chemicals on the Site. Cyanide 

solution remained in the leachate collection pond and in the heap pile. Several empty cyanide drums and 
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The investigation identified and evaluated the following three potential sources of contaminants 

identified at the Site: 

 The heap leach pile. 

 The unprocessed rock. 

 The mine drainage water. 

 

Potential exposure pathways for contaminants were identified as: 

 On-site soils. 

 On-site surface water. 

 On-site ground water in a shallow aquifer. 

 Off-site ground water in the region.   

 

The baseline risk assessment identified arsenic and cyanide as the primary contaminants of concern.  

Arsenic is a component of the native rock in the area.  The concentration of arsenic in the soil is related 

to the amount of arsenic in the native rock and whether it is oxidized in the native rock. Excavation and 

exposure of arsenic-containing rock and soil through the mining process will often result in the 

conversion of arsenic to an oxidized state.  The oxidized arsenic is more soluble which in turn can 

increase the concentration in the soils from all of the mined materials, the heap pile, and the mine dump.  

During 1980 and 1981, cyanide was brought to the Site by Precious Metals Extraction, Ltd., and spread 

on the prepared heap of previously mined materials. Both arsenic and cyanide were found above 

background levels in the perched shallow aquifer at the edge of the heap pile during the RI/FS.  Due to 

the low yield, or low hydraulic conductivity, in the aquifer under the Site and diversion of the surface 

seeps away from the Site, natural attenuation was expected to result in a gradual decrease in these 

groundwater values. 

 

Although elevated levels of arsenic were found in the mine drainage, it was anticipated that blocking the 

mine entrance would divert surface water runoff and eliminate this exposure route. 

  

Record of Decision 

On March 27, 1990, the Record of Decision (ROD) was signed by EPA.  Three primary contamination 

sources were identified in the ROD.  First, arsenic and cyanide were found in the heap leach pile of 

mined material and in the trench remaining from the abandoned cyanide heap leaching operation. 

Second, west of the heap pile was a larger pile of unprocessed rock from which the material was taken 

for the heap leaching operation.  The rock contained high levels of arsenic.  Third, mine drainage water 

from the mine entrance (adit or portal) contained high levels of arsenic.  This drainage water was piped 

from within the adit to a cattle watering trough adjacent to the leachate collection pond. Water from the 

trough overflowed and ponded on the Site. 

 

The ROD included the following remedial action objectives (RAOs): 

 Prevent human and environmental exposure to contaminants of concern (COCs) in soils 

above protective levels.  

 Prevent migration of COCs in soils off-site or to groundwater.  

 Determine whether COCs are present in groundwater above protective levels, and if so the 

extent of the contamination. (Note that a 1994 Explanation of Significant Differences (ESD) 

documented that the last RAO was unnecessary and was eliminated – See below.)  
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The ROD required implementation of the following cleanup actions: 

 Consolidation of the arsenic and cyanide contaminated soil and mined rock. 

 Leach heap, mine dump and soil cleanup standards were established for arsenic (200 mg/kg) 

and cyanide (95 mg/kg). 

 Construction of a soil/clay cap over the consolidated soil and rock. 

 Closure of the mine entrance to divert the flow of mine drainage away from the Site and for 

safety reasons. 

 Fence the Site to protect the cap. 

 Place deed restrictions on the property to prevent future disturbance and to make future 

owners aware of the Site. 

 Installation of a new well in the Horse Springs Coulee aquifer to provide an alternate stock 

water supply. 

 Installation of new ground water monitoring wells. 

 

The March 1990 ROD was followed in October 1994 by an ESD to address conditions encountered 

during the construction phase that made the project unable to meet all the requirements of the ROD.  

Both of the changes reflect new information about groundwater conditions at the site, but neither 

impacts the health risk or cleanup standards for the site. New risk calculations conducted to support the 

issuance of the ESD determined the mine drainage posed no ecological threats. This is discussed in 

greater detail below. 

 

Explanation of Significant Differences 

In October 1994, EPA completed an ESD to address conditions encountered during the construction 

phase that made the project unable to meet all the requirements of the ROD.  Both of the changes reflect 

new information about groundwater conditions at the site, but neither impacts the health risk or cleanup 

standards for the site. The EPA made the following two changes to the selected remedy: 

 

 To allow the stock water tank to be reestablished using the mine drainage; and 

 To eliminate the requirement for groundwater monitoring. 

 

New risk calculations conducted to support the issuance of the ESD determined the mine drainage posed 

no ecological threats. 

 

Remedial Implementation Activities 

The following construction work was completed during the summer of 1992: 

  

 Consolidation of mined material 

 Closure of the mine entrance 

 Construction of cap and cover  

 The Site was fenced and hydroseeded  

 

The consolidation action removed contaminated mine dumps from four areas around the Site and 

consolidated them in a single location.  The Site consolidation met the ROD performance goals for 

arsenic in exposed soils remaining at the Site.  Cyanide was not detected in any of the soil samples 

collected during these activities. 

 

Following construction activities, surface water continued to enter the Site at a slow rate from a new 
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EPA implemented the remedy in 1992 and oversaw operations and maintenance until July 10, 1997, at 

which time, Ecology agreed to accept long-term operations and maintenance.  

 

Current operations and maintenance consists of monitoring the condition of the soil cap and perimeter 

fencing and collecting a water sample from the mine seep as prescribed in the Silver Mountain Mine 

Maintenance Plan (Appendix C).  Following the 2012 FYR, it was determined that inspections would be 

conducted twice during each five-year period rather than annually due to the lack of potential impacts to 

the remedy from current land uses.  There were two inspections conducted during the last five-year 

period, one in April 2016 and one in April 2017. During each inspection, a water sample was collected 

from the mine seep and analyzed for arsenic.  In the event of potential cap or fencing failure, Ecology 

will work with the current landowner to implement repairs. A few noxious weeds were identified during 

the inspections and a broadleaf herbicide selectively applied.   

 

III. PROGRESS SINCE THE LAST REVIEW 
 

This section includes the protectiveness determinations, protectiveness statements, and 

recommendations from the last five-year review completed in 2012, as well as the status of those 

recommendations.  
 

Table 2: Protectiveness Determinations/Statements from the 2012 FYR 
 

OU # 
Protectiveness 

Determination 
Protectiveness Statement 

Sitewide Short-term Protective  The remedy at the Site currently protects human 

health and the environment. The cap remains in 

excellent condition and institutional controls remain 

in-place and effectively protect the remedy.  Fencing 

surrounding the site limits access to the site and 

exposures to site-related contaminants. However, in 

order for the remedy to be protective in the long-

term, the following actions need to be taken: 

1) During site inspections, inspect fencing 

installed by adjacent property owner and confirm it 

remains in place and undamaged.  If fence is 

damaged or removed, require Site property owner to 

replace the fence to ensure access to the Site remains 

controlled. and 2) Ecology and EPA will work with 

the current property owner to develop a new 

environmental covenant that follows the guidelines 

of UECA. This will be done to resolve some 

questions about legal ownership of the Site and to 

ensure long-term protectiveness of the cap and non-

usage of groundwater for human consumption.  
 

 

 

Table 3: Status of Recommendations from the 2012 FYR 
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OU # Issue Recommendations 
Current 

Status 

Current Implementation 

Status Description 

Sitewide Fencing Owned 

by Adjacent 

Property Owner  

Continue 

monitoring 

Completed Adjacent fencing continues to 

be maintained by RR Ranch 

LLC and checked during 

inspections.  

Sitewide Update 

Environmental 

Covenant 

Develop and 

implement new 

environmental 

covenant under the 

Uniform 

Environmental 

Covenant Act. 

Considered 

But Not 

Implemented 

Property owner was not willing 

to develop new environmental 

covenant. Existing deed 

restrictions in place provide 

required controls.  

 

Attempts were made to work with the current property owner, , to implement a new 

environmental covenant.   was not interested in taking any actions at this time.  It was 

determined that, while it would be appropriate to implement a new environmental covenant that meets 

the standards of UECA, the required deed restrictions are currently in place. The remedy remains 

protective of human health and the environment as long as the conditions of the current deed restriction 

are being observed. The effectiveness of these deed restrictions will continue to be monitored. 

 

IV. FIVE-YEAR REVIEW PROCESS 
 

Community Notification, Involvement & Site Interviews 

A public notice was made available by posting a notice in the local newspaper, the Omak-Okanogan 

County Chronicle, on 6/28/2017, stating that there was a five-year review and inviting the public to 

submit comments to the U.S. EPA. No comments were received. The results of the review will be made 

available at the Site information repository located at the Washington State Department of Ecology, 

Central Region Office located at 1250 West Alder Street in Union Gap, Washington and on EPA’s 

website. 

 

During the FYR process, interviews were conducted to document any perceived problems or successes 

with the remedy that has been implemented to date.  The results of these interviews are summarized 

below. 

 

The Okanogan County Auditor’s office was contacted to determine the current status of institutional 

controls at the Site.  The deed restrictions were found, and it was determined that they are still active and 

no other instruments had been recorded affecting the enforceability of the covenant.   

 

The current landowner was contacted and interviewed to clarify elements of this report. The landowner 

stated that the Site is currently used for horse and cattle pasture.  Cattle grazing is limited at the Site due 

to the lack of sufficient water supply.  The mine drainage output is not sufficient to sustain a significant 

number of cattle.  Cattle may graze the Site for up to one-month per year during the winter and spring 

when water is ponded and available at the Site. The landowner does not visit the Site routinely. 

 

Data Review 

Ecology reviewed the previous five-year report, along with the annual inspection report from 2016. 

Water samples were collected from seepage from the mine adit during the inspection in 2016 and during 

(b) (6)
(b) (6)
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the site visit for this review in April 2017.  Samples were collected per the Operations and Maintenance 

(O&M) Plan and delivered to Cascade Analytical Laboratory in Wenatchee, Washington for analysis.  

Laboratory results of the samples detected total arsenic concentrations of 77.8 ug/L in 2016 and 62.6 

ug/L in 2017.  These concentrations are consistent with historical data from the mine seep and indicate 

that arsenic concentration are neither increasing nor decreasing. Table 4 presents arsenic levels 

measured in water samples taken from the mine seep since 1994.   

 

Table 4: Arsenic Concentrations in Mine Seep Water Samples 

Date 

Mine Seep Arsenic 

Concentration (ug/L) 

7/7/1994 46 

8/23/1994 93.6 

7/25/2005 67 

9/27/2011 89.1 

4/12/2012 86.8 

4/27/2016 77.8 

4/26/2017 62.6 

  
The upper confidence limit for this data is 92.3 ug/L, below the risk threshold of 200 µg/L used in the 

baseline risk assessment and the ESD for evaluating risks to agricultural uses including stock watering. 

 

Contaminant flow was not measured during any of the sampling events and no mass contaminant 

movement into the soil column is known at this time.  It is not clear if flow rates from the mine seep 

vary from season to season or year to year.  Overall concentrations remain below the regulatory level of 

concern. 

 

Site Inspection 

On April 26, 2017, Jeff Newschwander (Ecology) conducted a Site inspection of the Silver Mountain 

Mine.  The purpose of the inspection was to access the protectiveness of the remedy. 

 

The Site inspection included all elements of the Silver Mountain Mine Maintenance Checklist as 

developed in December 1994 and amended July 1997 and November 2011.  The cap continues to 

maintain moderate grass cover.  There is evidence of invasive grasses on the cap, but no rooted plants 

that could penetrate or alter the cap were found.  The fence installed as part of the remedial action is 

gone, except for the fence posts; however, a newer fence surrounding the property prevents general 

access to the Site.  The newer fence containing a gate still provides for controlled access of cattle to the 

watering hole near the mine adit.  Access to the watering hole by cattle was evident; however, there was 

little evidence that cattle routinely frequented the cap.  One water sample was collected from the mine 

seepage, as discussed above in the Data Review section.   There are two water wells located 

approximately one mile to the southeast of the Site.  One is for domestic use and one is for livestock 

watering.  Both are completed to a depth of approximately 400 feet and are unlikely to be impacted by 

perched groundwater at the Site. 

 

Site inspection reports and analytical data are available as Appendix D.  A photo log is available as 

Appendix E. 
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V. TECHNICAL ASSESSMENT 
 

QUESTION A:  Is the remedy functioning as intended by the decision documents? 

 

Question A Summary: 

Yes, the remedy is functioning as intended by the decision documents.  The remedy continues to be 

protective of human health and the environment, and it continues to prevent exposure to contaminated 

soils at the Site.  The final remedy allows wildlife and livestock access to Site surface waters where 

concentrations of arsenic were determined to be acceptable for stock watering and human consumption 

of those livestock.  Institutional controls in the form of deed restrictions prevent human consumption of 

groundwater by restricting groundwater use and the installation of groundwater wells.  Based on the 

2017 Site inspection, the cap remains in excellent condition and no new uses of surface or groundwater 

in the vicinity of the Site has occurred.  Although the Site fence is in disrepair, a newer adjacent 

landowner-owned fence in excellent condition surrounds and restricts access to the Site.   

 

The deed restrictions appear to be working, as the current landowner is knowledgeable and 

understanding of the purpose of the restrictions.  In April 2017, Jeff Newschwander confirmed that the 

deed restrictions are in place at the Okanogan County Auditor’s Office.  The document is registered as 

Okanogan Document Number 847844 and is located in Volume 150, Pages 0191-0192. In 2007, a 

copy of the deed restrictions were included in EPA's  Institutional Controls Tracking System. 

 

During the 2017 site inspection the growth of invasive weed species was observed on the Site cap.  On 

May 9, 2017, Jeff Newschwander returned to the Site and selectively applied a broadleaf herbicide to the 

areas infested with invasive species.  Other than this undesirable vegetative growth, there have been no 

changes in the physical conditions of the Site that would affect the protectiveness of the remedy.   

 

Following the 2012 FYR, it was determined that Site inspections should be conducted twice per five-

year interval.  A site inspection was also completed in 2016, and a seep sample was collected at that 

time. 

 

QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels, and remedial action 

objectives (RAOs) used at the time of the remedy selection still valid? 
 

Question B Summary: 

Exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time of the remedy selection 

are still valid.  

 

Changes in Standards and TBCs 

The land use at the site, standards and TBCs have not changed.    

 

Changes in Exposure Pathways, Toxicity, and other Contaminant Characteristics 

The exposure assumptions used to develop the human health and ecological risk assessments remain 

valid.  There has been no change in the toxicity factors for the contaminants of concern.   The 

assumptions in the analysis are considered reasonable in developing risk-based cleanup levels.   

 

QUESTION C:  Has any other information come to light that could call into question the protectiveness 

of the remedy? 
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APPENDIX C – MAINTENANCE PLAN 
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APPENDIX D – SITE INSPECTION REPORTS AND ANALYTICAL DATA 
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APPENDIX E – Public Notice  
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APPENDIX F – PHOTO LOG 

Photo 1:  Tailings Cap and Sealed Adit – from the east 

 

 

Photo 2: Mine Drainage Pipe – from the west
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Photo 3: Site Entrance Fence and Gate – from the east 

 
 

Photo 4:  Sealed Vent Portal – from the west 
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